L1 CAM expression is increased surrounding the lesion site in rats with complete spinal cord transection as neonates.
L1 is a cell adhesion molecule associated with axonal outgrowth, fasciculation, and guidance during development and injury. In this study, we examined the long-term effects of spinal cord injury with and without exercise on the re-expression of L1 throughout the rat spinal cord. Spinal cords from control rats were compared to those from rats receiving complete mid-thoracic spinal cord transections at postnatal day 5, daily treadmill step training for up to 8 weeks, or both transection and step training. Three months after spinal cord transection, we observed substantially higher levels of L1 expression by both Western blot analysis and immunocytochemistry in rats with and without step training. Higher expression levels of L1 were seen in the dorsal gray matter and in the dorsal lateral funiculus both above and below the lesion site. In addition, L1 was re-expressed on the descending fibers of the corticospinal tract above the lesion. L1-labeled axons also expressed GAP-43, a protein associated with axon outgrowth and regeneration. Treadmill step training had no effect on L1 expression in either control or transected rats despite the fact that spinal transected rats displayed improved stepping patterns indicative of spinal learning. Thus, spinal cord transection at an early age induced substantial L1 expression on axons near the lesion site, but was not additionally augmented by exercise.